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难度也较大。很多无机气体分子（如 NO、SO2、CO 及 H2S 等）都具有路易斯碱
性，能与平面型金属配合物的缺电子金属中心发生轴向络合反应。由于轴向络合
反应具有良好的可逆性，以之为反应机理的气体荧光分子传感近年来极受推崇。
本论文旨在利用气体的轴向络合活性，发展 SO2 和 NO 等生理活性气体的新型荧
光传感体系。论文共分为三章。 







在双重荧光信号，其中 8-羟基喹啉荧光团的荧光发射在 SO2 作用后剧增，藉此























Detection of inorganic gasesous species is an important topic in environmental 
and biological science. However, design of highly selective and sensititve fluorescent 
chemosensors (FCSs) for these gases is still a challenging task. Most of the reported 
FCSs for inorganic gases were developed based on specific covalent or redox reaction 
of the target gas and were therefore irreversible in sensing. As known, many inorganic 
gases, which contain electron-donating atoms, are Lewis bases that are able to react 
with some planar transition metal complexes through axial coordination. Because of 
the high reversibility, FCSs for gases based on axial coordination reaction are highly 
desirable in analytical practices. Taking advantage of axial coordination reactivity of 
inorganic gases, we aim at developing some novel FCSs for bioactive gases such as 
sulfur dioxide, carbon monoxide and nitric oxide in this dissertation. Three chapters 
are involved. 
In chapter one, we review the research progress of FCSs for inorganic gases. 
Two kinds of gas sensing systems are involved: one is fluorogenic chemodosimeter 
which responses the target gas with irreversible signal; the other is highly reversible 
FCS based on axial coordination reaction. Our research focuses on the latter type of 
FCSs. 
In chapter two, we developed a highly selective turn-on ratiometric FCS for SO2 
based on the unique PtII-SO2 interaction. Functionalization of a typical cyclometalated 
Pt(II) complex with a 8-hydroxyquinoline ligand is responsible for the sensitive 
fluorescent response. The intense 8-hydroxyquinoline-dominated emission can be 
rapidly turned on in the presence of SO2. Our sensor allows ratiometric fluorescent 
signaling of micromolar level of SO2 in aqueous solutions with high selectivity over 
other gaseous species and a detection limit down to submicromolar level.  
In chapter three, a ratiometric FCS for NO based on axial coordination 
replacement was designed. A planar Co(II) complex was synthesized as a gas binding 















the high axial coordination affinity of Co(II) center for NO, the fluorophore could be 
displaced by NO and this results a remarable fluorescence change in solution. In 
aqeous solution buffered at physiological pH, the developed sensor shows a sensitive 
ratiometric fluorescence reponse towards NO with a high selectivity over other 
inorganic gases.  






































































1.1.1 NO 的荧光分子传感研究进展 
目前报道的无机气体的荧光分子传感研究中，NO 的荧光分子传感体系是目
前发展得 多、 快的。其中，一氧化氮（NO）与邻苯二胺衍生物的特异性化
学反应在传感中被广为使用， 早的 NO 荧光分子传感体系也是基于邻苯二胺类
的荧光探针分子。 
 
Scheme1. Reaction of o-phenylenediamine derivatives with NO. 
邻苯二胺及其衍生物在中性水溶液中可与 NO(有氧的条件下)发生如上共价
反应（Scheme 1）。在邻苯二胺上引入一个荧光团后，由于发生了从苯胺基到荧
光团的光诱导电子转移（Photoinduced Electron Transfer, PET）而使荧光团荧光猝

















生物 1[1]，在化合物 1 中，由于存在邻苯二胺基团到荧光素的 PET 过程，荧光
素的荧光被猝灭；与 NO 作用生成苯并三唑基团后，PET 过程被抑制，荧光素的
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